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that  adequate  cooling  of  the  engine  is  not  poss- 
ible,  the  ceramic  layers  readily  undergo  thermal 
damage  and  in  that  the  incoming  charge  is  heated 
during  all  modes  of  engine  operation. 

An  internal  combustion  engine  according  to  the 
preamble  part  of  claim  1  is  known  from  US  —  A  —  
1  822  147.  This  document  discloses  an  internal 
combustion  engine  having  a  coolant  jacket  in 
which  coolant  is  permitted  to  boil  and  produce 
coolant  vapour  and  a  heating  jacket  which  is  com- 
municated  with  the  coolant  jacket  via  a  valve. 
However,  this  valve  is  manually  controlled. 
Furthermore,  this  valve  is  opened  fully  when  the 
engine  is  operating  at  full  load. 

It  is  an  object  of  the  present  invention  to 
provide  an  internal  combustion  engine  according 
to  the  preamble  part  of  claim  1  having  a  powerful 
heating  system  for  the  induction  system  which  is 
enabled  very  shortly  after  engine  start-up  which 
promotes  air-fuel  carburation,  which  avoids 
excessively  high  temperatures  which  tend  to  be 
experienced  with  heating  with  exhaust  gases, 
which  promotes  good  thermal  efficiency  under 
given  modes  of  engine  operation  and  which 
avoids  charging  efficiency  losses  during  high 
engine  speed  operation  and  the  like. 

The  solution  of  this  object  is  achieved  by  the 
features  of  claim  1. 

Brief  Description  of  the  Drawings 
The  features  and  advantages  of  the  arrange- 

ment  of  the  present  invention  will  become  more 
clearly  appreciated  from  the  following  description 
taken  in  conjunction  with  the  accompanying 
drawings  in  which: 

Fig.  1  schematically  shows  an  engine  system 
incorporating  an  embodiment  of  the  present 
invention; 

Fig.  2  is  a  graph  showing  in  terms  of  engine 
load  (torque  and  induction  vacuum)  and  engine 
speed  (RPM)  the  various  load  zones  in  which 
heating  of  the  incoming  charge  is  and  is  not 
required; 

Fig.  3  is  a  sectional  view  showing  the  arrange- 
ment  of  the  control  valve  and  induction  manifold 
shown  in  Fig.  1; 

Fig.  4  shows  a  circuit  suitable  for  controlling  the 
two-way  valve  and  other  apparatus  shown  in  Fig. 
1;  and 

Fig.  5  shows  in  part  an  alternative  circuit 
arrangement  which  can  be  used  to  control  the 
two-way  valve. 

Detailed  Description  of  the  Preferred  Embodi- 
ments 

Fig.  1  shows  schematically  an  engine  system 
incorporating  an  embodiment  of  the  present 
invention.  In  this  arrangement  an  internal  com- 
bustion  engine  10  includes  a  cylinder  block  12  on 
which  a  cylinder  head  14  is  detachably  secured. 
The  cylinder  head  and  cylinder  block  include  suit- 
able  cavities  15  —  18  which  define  a  coolant  jacket 
20.  The  coolant  is  introduced  into  the  coolant 
jacket  20  through  a  port  22  formed  in  the  cylinder 
block  12.  In  this  embodiment  port  22  is  arranged 

Description 

Background  of  the  Invention 
Field  of  the  Invention 

The  present  invention  relates  generally  to  inter-  5 
nai  combustion  engine  and  more  specifically  to 
an  induction  system  heating  arrangement  which 
is  load  responsive. 

Description  of  the  Prior  Art  10 
One  well  known  method  of  heating  an  incom- 

ing  charge  (air  or  air-fuel  mixture)  flowing 
through  the  induction  manifold  toward  the  com- 
bustion  chamber  or  chambers  of  the  engine, 
includes  directing  some  of  the  engine  exhaust  is 
gases  into  a  heating  chamber  formed  about  a 
suitable  portion  of  the  manifold  (usually  the  riser 
bottom)  and  controlling  the  temperature  to  which 
the  manifold  rises  using  a  temperature  respon- 
sive  bimetallic  strip  to  operate  a  flap  or  like  20 
arrangement  which  throttles  the  amount  of 
exhaust  gas  circulated  through  the  chamber. 
However,  this  arrangement  has  suffered  from  the 
drawback  that  the  temperature  of  the  exhaust 
gases,  due  to  the  heating  of  the  incoming  charge,  25 
tend  to  be  insufficient  during  engine  warm-up 
and/or  low  temperature  operations,  to  promote 
adequate  oxidation  of  noxious  components  (e.g. 
HC  and  CO)  in  purifying  devices  such  as  catalytic 
converters  etc.  30 

Another  well  known  method  of  heating  the 
induction  manifold  takes  the  form  of  circulating 
some  of  the  water  from  the  coolant  jacket  through 
a  jacket  formed  along  the  bottom  of  the  induction 
manifold.  This,  while  solving  the  above  men-  35 
tioned  exhaust  gas  purification  problem  has 
encountered  drawbacks  in  that  efficient  heating  is 
not  possible  until  the  bulk  of  the  coolant  (water  or 
the  like)  has  been  heated  to  a  temperature 
whereat  a  useful  amount  of  heat  exchange  is  40 
possible  and  in  that  additional  energy  is  required 
by  the  coolant  circulation  pump  to  circulate  the 
coolant  through  the  additional  chambering.  Thus, 
during  cold  engine  starts  effective  heating  and 
carburation  of  the  air-fuel  mixture  fed  to  the  com-  45 
bustion  chambers  is  poor.  Further,  once  the 
engine  has  warmed  up,  the  heating  continues 
irrespective  of  the  mode  of  engine  operation 
degrading  the  charging  efficiency  of  the  engine 
during  high  speed  and  high  load  operation.  so 

One  attempt  to  overcome  the  above  mentioned 
problems  has  been  proposed  in  Japanese  First 
Provisional  Publication  Sho  56  —  32071.  In  this 
arrangement  each  of  the  cylinder  liners  and  struc- 
ture  defining  the  cylinder  heads  are  covered  in  ss 
porous  ceramic  layers  which  act  as  wicks.  Engine 
coolant  is  supplied  to  the  coolant  jacket  wherein  it 
is  absorbed  by  the  layers  and  subsequently  con- 
verted  to  its  gaseous  form.  The  incoming  charge 
is  heated  by  some  of  the  gaseous  coolant  which  is  so 
permitted  to  pass  through  conduit  11  into  a 
heating  chamber  12  located  beneath  the  induc- 
tion  manifold  riser. 

However,  this  arrangement  has  proven  imprac- 
tical  in  that  it  suffers  from  the  notable  drawbacks  65 
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32  at  a  location  upstream  of  the  pump  34.  With 
this  arrangement  the  gaseous  coolant  which  con- 
denses  in  the  heating  jacket  106  (releasing  its 
latent  heat  of  evaporation)  is  returned  to  the 

5  coolant  jacket  20  during  the  periodic  energiza- 
tions  of  the  pump  34. 

A  vacuum  motor  120  is  operatively  connected 
with  the  control  valve  110.  The  vacuum  chamber 
122  of  this  motor  is  arranged  to  be  selectively 

w  connectable  with  either  a  source  of  vacuum  (in 
this  case  the  induction  manifold  100  at  a  location 
downstream  of  the  throttle  valve  or  valves  124)  or 
the  ambient  atmosphere  via  a  three-way  electro- 
magnetic  valve  126.  The  solenoid  coil  128  of  the 

is  three-way  valve  126  is  connected  with  the  control 
circuit  46  in  a  manner  to  be  energized  to  establish 
communication  between  the  vacuum  chamber 
122  and  the  induction  manifold  100  when  the 
engine  is  operating  under  conditions  which  shall 

20  be  termed  "urban  cruising"  and  de-energized  to 
establish  communication  between  the  atmos- 
phere  and  the  chamber  when  the  engine  is  oper- 
ating  under  relatively  high  load  and  high  engine 
speed  conditions.  This  control  will  become  clear 

25  hereinlater. 
Fig.  2  graphically  shows  in  terms  of  engine 

torque  and  engine  speed  the  various  load 
"zones"  which  are  encountered  by  an  automotive 
vehicle  engine.  In  this  graph,  the  curve  F  denotes 

30  full  throttle  torque  characteristics,  trace  L  denotes 
the  resistance  encountered  when  a  vehicle  is 
running  on  a  level  surface,  and  zones  I,  II  and  III 
denote  respectively  "urban  cruising",  "high 
speed  cruising"  and  "high  load  operation"  (such 

35  as  hillclimbing,  towing  etc.). 
As  will  be  apparent  from  this  figure,  when  the 

engine  is  operating  within  a  predetermined 
engine  speed  and  load  limits  (for  example 
2500—3000  RPM  and  8—10  Kgm  of  torque  or, 

40  alternatively  150  —  200  mmHg),  which  define  a 
field  including  the  "urban  cruising"  zone,  it  is 
preferable  as  previously  mentioned  to  heat  the 
incoming  charge  to  promote  both  an  increase  the 
carburation  of  the  charge  prior  entry  into  the  com- 

45  bustion  chamber  or  chambers  and  to  elevate  the 
temperature  thereof  during  the  compression 
phase  prior  to  ignition.  Outside  of  this  field  it  is 
advantageous  to  terminate  the  heating  of  the 
incoming  charge  so  as  to  avoid  a  reduction  in 

50  charging  efficiency. 
Fig.  4  shows  an  example  of  circuitry  which  may 

be  used  to  control  the  pump  and  the  solenoid  of 
the  two-way  valve.  In  this  circuit  arrangement  the 
distributor  48  of  the  engine  ignition  system  is  con- 

55  nected  with  the  source  of  EMF  (Fig.  1)  via  the 
switch  46.  A  monostable  multivibrator  54  is  con- 
nected  in  series  between  the  distributor  48  and  a 
smoothing  circuit  56.  A  DC—  DC  converter  57  is 
arranged,  as  shown  in  broken  line,  to  ensure  a 

60  supply  of  constant  voltage  to  the  circuit  as  a 
whole.  A  voltage  divider  consisting  of  resistors  R1 
and  R2  provides  a  comparator  58  with  a  reference 
voltage  at  one  input  thereof  while  the  second 
input  of  said  comparator  receives  the  output  of 

65  the  smoothing  circuit  56.  A  second  voltage  divid- 

to  communicate  with  a  lower  level  of  the  coolant 
jacket  20. 

Fluidly  communicating  with  a  vapor  discharge 
port  24  of  the  cylinder  head  12  is  a  radiator  26 
(heat  exchanger).  Disposed  in  the  vapor  dis- 
charge  port  24  is  a  separator  28  which  in  this 
embodiment  takes  the  form  of  a  mesh  screen.  The 
separator  28  serves  to  separate  the  droplets  of 
liquid  and/or  foam  which  tend  to  be  produced  by 
the  boiling  action,  from  the  vapor  per  se  and  mini- 
mize  unnecessary  liquid  loss  from  the  coolant 
jacket. 

Located  suitably  adjacent  the  radiator  26  is  an 
electrically  driven  fan  30.  Disposed  in  a  coolant 
return  conduit  32  is  a  return  pump  34.  In  this 
embodiment,  the  pump  is  driven  by  an  electric 
motor  36. 

In  order  to  control  the  level  of  coolant  in  the 
coolant  jacket,  a  level  sensor  40  is  disposed  as 
shown.  It  will  be  noted  that  this  sensor  is  located 
at  a  level  higher  than  that  of  the  combustion 
chambers,  exhaust  ports  and  valves  (viz.,  struc- 
ture  subject  to  high  heat  flux)  so  as  to  maintain 
same  securely  immersed  in  coolant  and  therefore 
attenuate  engine  knocking  and  the  like  due  to  the 
formation  of  localized  zones  of  abnormally  high 
temperature  or  "hot  spots". 

Located  above  the  level  sensor  40  so  as  to  be 
exposed  to  the  gaseous  coolant  is  a  temperature 
sensor  44  (alternatively  a  pressure  sensor  may  be 
used).  The  output  of  the  level  sensor  40  and  the 
temperature  sensor  44  are  fed  to  a  control  circuit 
46  or  modulator  which  is  suitably  connected  with 
a  source  of  EMF  upon  closure  of  a  switch  48.  This 
switch  of  course  may  advantageously  be 
arranged  to  be  simultaneously  closed  with  the 
ignition  switch  of  the  engine  (not  shown). 

The  control  circuit  46  further  receives  an  input 
from  the  engine  distributor  50  indicative  of  engine 
speed  and  an  input  from  a  load  sensing  device  52 
such  as  a  throttle  position  sensor.  It  will  be  noted 
that  as  an  alternative  to  throttle  position,  the 
output  of  an  air  flow  meter  or  an  induction 
vacuum  sensor  may  be  used  to  indicate  load. 

An  induction  manifold  100  is  arranged  to  inter- 
connect  a  carburetor  102  and  the  induction  port  or 
ports  104  of  the  engine  10.  A  heating  jacket  106  is 
formed  about  the  branch  runner  or  runners  108  of 
the  manifold  as  shown  in  Figs.  1  and  3.  A  control 
valve  110  is  arranged  to  control  an  inlet  port  112 
of  the  heating  jacket  1  06  via  which  fluid  communi- 
cation  between  the  coolant  jacket  20  formed  in 
the  cylinder  head  14  and  the  heating  jacket  106  is 
established.  It  will  be  noted  that  the  level  of  the 
inlet  port  112  is  above  that  at  which  the  level  of 
liquid  coolant  is  maintained  by  the  level  sensor  40 
so  as  to  ensure  that  gaseous  coolant  will  be  pre- 
dominately  fed  into  the  heating  jacket  106.  In  the 
illustrated  embodiment  a  vertically  extending 
conduit  114  is  formed  in  the  manifold  100  to  lead 
the  gaseous  coolant  from  the  inlet  port  112  into 
the  lower  portion  of  the  heating  jacket  106.  A 
drain  port  116  is  formed  at  a  location  distal  from 
the  inlet  port  112.  The  drain  port  116  fluidly  com- 
municates  via  conduit  1  17  with  the  return  conduit 
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perature  of  the  air  (T,)  a  notable  increase  in  T2 
occurs.  This  increase  in  temperature  tends  to 
attenuate  the  extremely  rapid  increase  in  tempera- 
ture  and  pressure  which  occurs  when  the  atomized 
fuel  spontaneously  ignites  in  the  combustion 
chamber  with  a  slight  delay  under  "cold"  con- 
ditions  and  thus  reduces  the  attendant  "knocking" 
which  results  therefrom.  Viz.,  as  the  temperature 
during  the  final  stage  of  compression  is  increased 
the  delayed  ignition  of  the  atomized  fuel  is  sup- 
pressed  attenuating  the  characteristic  Diesel 
noise. 

Claims 

1.  An  internal  combustion  engine  (10)  com- 
prising: 

a  coolant  jacket  (20)  into  which  coolant  is  intro- 
duced  in  liquid  form,  permitted  to  boil  and  produce 
coolant  vapour; 

a  radiator  (26)  in  fluid  communication  with  said 
coolant  jacket  (20)  and  in  which  the  coolant  vapour 
produced  in  the  coolant  jacket  (20)  is  condensed  to 
its  liquid  form; 

a  pump  (34)  which  returns  the  liquid  condensate 
from  the  radiator  (26)  to  the  coolant  jacket  (20); 

an  induction  conduit  (100)  which  leads  to  the 
combustion  chamber; 

a  heating  jacket  (106)  disposed  about  at  least  a 
part  of  the  induction  conduit  (100)  and  which  is 
communicated  with  the  coolant  jacket  (20)  in  a 
manner  that  the  coolant  vapour  formed  in  the 
coolant  jacket  (20)  can  be  introduced  into  said 
heating  jacket  (106);  and 

a  valve  (110)  interposed  between  the  coolant 
jacket  (20)  and  the  heating  jacket  (106)  for  control- 
ling  the  flow  of  coolant  vapour  between  the 
coolant  jacket  (20)  and  the  heating  jacket  (106), 
characterized  in  that  the  valve  (110)  is  controlled 
by  a  servo  mechanism  (120,  126,  128)  and  by  a 
control  device  (46)  which  is  responsive  to  the 
operation  conditions  of  the  engine  and  which 
controls  the  servo  mechanism  to  allow  communi- 
cation  between  the  coolant  jacket  (20)  and  the 
heating  jacket  (106)  when  the  engine  is  operating 
under  a  predetermined  mode  or  modes. 

2.  An  internal  combustion  as  claimed  in  claim  1, 
characterized  by  a  level  sensor  (40)  disposed  in 
said  coolant  jacket  (20)  and  which  is  arranged  to 
sense  the  level  of  liquid  coolant  being  at  a  pre- 
determined  level  selected  to  maintain  the  heated 
structure  of  the  engine  surrounded  by  the  coolant 
jacket  securely  immersed  in  a  predetermined 
depth  of  liquid  coolant,  the  level  sensor  controlling 
the  operation  of  said  pump  (34)  in  a  manner  to 
induce  the  same  to  pump  liquid  coolant  from  said 
radiator  (26)  to  said  coolant  jacket  (20)  and  main- 
tain  the  level  in  the  coolant  jacket  at  the  predeter- 
mined  one. 

3.  An  internal  combustion  engine  as  claimed  in 
claim  1,  characterized  in  that  said  heating  jacket 
(106)  has  an  inlet  port  (1  12)  through  which  coolant 
vapour  from  said  coolant  jacket  (20)  is  introduced 
thereinto,  the  inlet  port  (112)  being  located  at  a 
level  higher  than  the  predetermined  one  at  which 

ing  arrangement  consisting  of  a  resistor  R3  and  a 
thermistor  (viz.,  the  temperature  sensor  44) 
applies  a  reference  voltage  to  a  second  com- 
parator  60  which  also  receives  a  signal  from  a  cam 
operated  throttle  switch  62  via  a  resistor  arrange-  5 
ment  including  resistors  R4,  R5,  R6  and  R7  con- 
nected  as  shown.  The  output  of  the  comparator  60 
is  applied  to  the  fan  for  energizing  same. 

The  circuit  further  includes  a  transistor  80  which 
acts  a  switch  upon  receiving  an  output  from  the  10 
level  sensor  40  to  establish  a  circuit  between  the 
source  of  EMF  and  ground.  As  a  safety  measure, 
an  inverter  or  the  like  (not  shown)  may  be  inter- 
posed  between  the  level  sensor  40  and  the  tran- 
sistor  80,  and  the  level  sensor  adapted  to  produce  15 
an  output  when  immersed  in  coolant.  With  this 
arrangement  should  the  level  sensor  malfunction, 
the  lack  of  output  therefrom  would  cause  the  tran- 
sistor  80  to  be  rendered  conductive  and  the  pump 
36  energized  to  overfill  the  coolant  jacket.  20 

A  NAND  gate  is  arranged  to  receive  the  outputs 
of  the  comparator  58  and  the  throttle  valve  switch 
62  and  to,  upon  both  of  the  inputs  assuming  a  low 
level  (indicating  that  the  engine  is  operating  at  an 
engine  speed  and  load  lower  than  the  levels  25 
whereat  the  comparator  outputs  a  high  level  and 
the  switch  62  is  closed)  to  render  transistor  84  con- 
ductive  in  a  manner  to  energize  solenoid  coil  128 
and  open  the  control  valve  110. 

Fig.  5  shows  an  alternate  circuit  arrangement  30 
which  may  be  used  to  control  the  two-way  valve 
126.  This  alternative  arrangement  includes  a  tran- 
sistor  70,  a  clock  circuit  72,  a  ripple  counter  74,  a 
smoothing  circuit  76,  and  an  inverter  86,  all  con- 
nected  as  shown.  Due  to  the  fact  that  the  frequency  35 
of  injection  control  pulses  varies  with  engine 
speed  and  the  voltage  output  of  the  smoothing 
circuit  varies  with  pulse  width  as  well  as  the  fre- 
quency  of  injection,  it  is  possible  to  use  this 
arrangement  in  place  of  both  of  the  throttle  switch  40 
62  and  distributor  50  as  will  be  appreciated  by 
those  skilled  in  the  art.  The  output  of  the 
smoothing  circuit  may  be  applied  to  the  base  of  the 
transistor  84  via  inverter  86  to  achieve  the  desired 
control.  45 

The  instant  invention  finds  particular  application 
in  Diesel  engines  wherein,  by  heating  the  incom- 
ing  flow  of  air  during  cold  engine  starts  and/or  low 
engine  temperature  operation,  the  characteristic 
noise  of  such  engines  is  remarkably  reduced.  The  so 
reason  for  this  improvement  is  due  to  the  fact  that 
the  temperature  of  the  charge  at  the  final  stage  of 
the  compression  phase  (prior  spontaneous  or  self 
ignition)  T2  is  given  by  the  following  equation: 

T2  =  (p^T,)  

wherein: 
Tfm.  is  the  temperature  of  the  air  in  the  com- 

bustion  chamber  at  the  initial  stage  of  the  com-  so 
pression  phase, 

p:  is  the  compression  ratio  of  the  engine 
(approximately  20:1),  and 

y:  is  the  specific  heat  ratio  (1.4). 
It  will  be  seen  that  by  raising  the  initial  tern-  65 
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2.  Brennkraftmaschine  nach  Anspruch  1, 
gekennzeichnet  durch  einen  Niveausensor  (40), 
der  im  Kiihlmittelmantel  (20)  angeordnet  ist,  und 
welcher  zum  Erfassen  des  Niveaus  des  fliissigen 

5  Kuhlmittels  vorgesehen  ist,  das  in  einer  vorbe- 
stimmten  gewunschten  Hohe  vorhanden  ist,  um 
den  erhitzten  Bereich  der  Brennkraftmaschine, 
der  von  dem  Kuhlmittelmantel  umgeben  ist, 
sicher  in  einer  vorbestimmten  Tiefe  flussigen 

w  Kuhlmittels  einzutauchen,  wobei  der  Niveau- 
sensor  die  Beta'tigung  der  Pumpe  (34)  derart 
steuert,  dalS  diese  flussiges  Kuhlmittel  vom  Kiih- 
ler  (26)  zum  Kiihlmittelmantel  (20)  pumpt  und 
das  Niveau  im  Kuhlmittelmantel  auf  der  vorbe- 

15  stimmten  Hohe  halt. 
3.  Brennkraftmaschine  nach  Anspruch  1, 

dadurch  gekennzeichnet,  daS  der  Heizmantel 
(106)  eine  EinlaSoffnung  (112)  aufweist,  durch 
welche  Kiihlmitteldampf  vom  Kuhlmittelmantel 

20  (20)  eingeleitet  wird,  wobei  die  EinlaBoffnung 
(112)  auf  einer  Hohe  angeordnet  ist,  die  hoher  ais 
die  vorbestimmte  Hohe  ist,  auf  welcher  das 
Niveau  des  flussigen  Kuhlmittels  im  Kuhlmittel- 
mantel  vom  Niveausensor  (40)  gehalten  wird. 

25  4.  Brennkraftmaschine  nach  Anspruch  1, 
gekennzeichnet  durch  einen  Drehzahlsensor  (50), 
einen  Motorlastsensor  (62)  und  einen  Steuer- 
schaltkreis,  der  in  der  Steuervorrichtung  (46) 
vorgesehen  ist,  welche  ein  Steuersignal  zum 

30  Servomechanismus  ausgibt,  wenn  die  Sensoren 
anzeigen,  daft  die  Brennkraftmaschine  in  der 
vorbestimmten  Betriebsart  oder  den  vorbe- 
stimmten  Betriebsarten  arbeitet. 

5.  Brennkraftmaschine  nach  Anspruch  1,  wobei 
35  der  Servomechanismus  einen  Unterdruckmotor 

(120)  und  ein  Solenoidsteuerabsperrorgan  (126, 
128)  aufweist,  welches  selektiv  den  Unterdruck- 
motor  (120)  entweder  mit  der  Ansaugleitung 
(100)  oder  einer  Quelle  von  unter  Atmospharen- 

40  druck  stehender  Luft  verbindet. 
6.  Brennkraftmaschine  nach  Anspruch  4, 

gekennzeichnet  durch  ein  Geblase  (30),  welches 
einen  Strom  von  Kuhlluft  uber  die  Warmeaus- 
tauschflachen  des  Kuhlers  (26)  in  Abhangigkeit 

45  von  der  Betriebsart  der  Brennkraftmaschinen- 
betatigung  leitet,  welche  vom  Drehzahl-  und 
Lastsensor  (50,  62)  und  dem  Ausgang  eines 
Temperatursensors  (44)  angezeigt  wird,  der  im 
Kuhlmittelmantel  (20)  angeordnet  ist. 

50 
Revendications 

1.  Moteur  a  combustion  interne  (10)  compre- 
nant: 

55  une  chemise  (20)  du  fluide  de  refroidissement 
dans  laquelle  est  introduit  le  fluide  de  refroidis- 
sement  sous  forme  liquide,  ou  il  peut  bouillir  et 
produire  de  la  vapeur  de  fluide  de  refroidis- 
sement; 

60  un  radiateur  (26)  en  communication  de  fluide 
avec  ladite  chemise  (20)  du  fluide  de  refroidis- 
sement  et  ou  la  vapeur  du  fluide  de  refroidis- 
sement  produite  dans  la  chemise  (20)  du  fluide 
de  refroidissement  est  condensee  a  sa  forme  de 

65  liquide; 

the  level  of  liquid  coolant  in  the  coolant  jacket  is 
maintained  by  the  level  sensor  (40). 

4.  An  internal  combustion  engine  as  claimed  in 
claim  1,  characterized  by  an  engine  speed  sensor 
(50),  an  engine  load  sensor  (62)  and  a  control 
circuit  included  in  said  control  device  (46)  which 
issues  a  control  signal  to  the  servo  mechanism 
when  said  sensors  indicate  that  the  engine  is 
operating  in  the  predetermined  mode  or  modes. 

5.  An  internal  combustion  engine  as  claimed  in 
claim  1,  wherein  said  servo  mechanism  includes 
a  vacuum  motor  (120)  and  a  solenoid  control 
valve  (126,  128)  which  selectively  connects  the 
vacuum  motor  (120)  with  one  of  the  induction 
conduit  (100)  or  a  source  of  air  at  atmospheric 
pressure. 

6.  An  internal  combustion  engine  as  claimed  in 
claim  4,  characterized  by  a  fan  (30)  which 
induces  a  draft  of  cooling  air  over  the  heat 
exchanging  surfaces  of  said  radiator  (26)  in 
response  to  the  mode  of  engine  operation  as 
indicated  by  the  engine  speed  and  load  sensors 
(50,  62)  and  the  output  of  a  temperature  sensor 
(44)  disposed  in  the  coolant  jacket  (20). 

Patentanspriiche 

1.  Brennkraftmaschine  (10)  mit: 
ein.em  Kuhlmittelmantel  (20),  in  welchen  Kuhl- 

mittel  in  fliissiger  Form  eingeleitet  wird,  in 
welchem  das  Kuhlmittel  siedet  und  Kuhlmittel- 
dampf  erzeugt; 

einem  Kuhler  (26),  der  in  Fluidverbindung  mit 
dem  Kuhlmittelmantel  (20)  steht,  und  in  welchen 
der  Kuhlmitteldampf,  der  im  Kuhlmitteimantel 
(20)  erzeugt  worden  ist,  in  seine  flussige  Form 
kondensiert  wird; 

einer  Pumpe  (34),  welche  das  flussige  Konden- 
sat  vom  Kuhler  (26)  zum  Kuhlmittelmantel  (20) 
zuruckleitet; 

einer  Ansaugieitung  (100),  welche  zur  Verbren- 
nungskammer  fuhrt; 

einem  Heizmantel  (106),  der  um  wenigstens 
einen  Teil  der  Ansaugleitung  (100)  herum  ange- 
ordnet  ist,  und  welcher  in  Verbindung  mit  dem 
Kuhlmittelmantel  (20)  derart  steht,  daS  Kuhl- 
mitteldampf,  der  im  Kuhlmittelmantel  (20)  gebil- 
det  wird,  in  den  Heizmantel  (106)  eingeleitet 
werden  kann;  und 

einem  Absperrorgan  (110),  das  zwischen  dem 
Kuhlmittelmantel  (20)  und  dem  Heizmantel  (106) 
zum  Steuern  des  Flusses  von  Kuhlmitteldampf 
zwischen  dem  Kuhlmittelmantel  (20)  und  dem 
Heizmantel  (106)  angeordnet  ist,  dadurch 
gekennzeichnet,  daS  das  Absperrorgan  (110) 
durch  einen  Servomechanismus  (120,  126,  128) 
gesteuert  wird,  und  daB  eine  Steuervorrichtung 
(46)  vorgesehen  ist,  welche  auf  die  Betriebs- 
bedingungen  der  Brennkraftmaschine  anspricht 
und  welche  den  Servomechanismus  zur  Schaf- 
fung  einer  Verbindung  zwischen  dem  Kuhlmittel- 
mantel  (20)  und  dem  Heizmantel  (106)  steuert, 
wenn  die  Brennkraftmaschine  in  einer  vorbe- 
stimmten  Betriebsart  bzw.  Betriebsarten  betrie- 
ben  wird. 
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(26)  vers  iadite  chemise  (20)  du  fluide  de  refroidis- 
sement  et  a  maintenir  le  niveau  dans  la  chemise 
du  fluide  de  refroidissement  a  celui  qui  est  pre- 
determine. 

3.  Moteur  a  combustion  interne  selon  la  reven- 
dication  1,  caracterise  en  ce  que  Iadite  chemise 
chauffante  (106)  a  un  orifice  d'entree  (112)  par 
lequel  est  introduite  la  vapeur  du  fluide  de 
refroidissement  provenant  de  Iadite  chemise  (20) 
du  fluide  de  refroidissement,  I'orifice  d'entree 
(112)  etant  place  a  un  niveau  plus  haute  que  le 
niveau  predetermine  auquel  est  maintenu  le 
niveau  du  fluide  liquide  de  refroidissement  dans 
le  chemise  du  fiuide  de  refroidissement  par  le 
capteur  de  niveau  (40). 

4.  Moteur  a  combustion  interne  selon  la  reven- 
dication  1,  caracterise  par  un  capteur  (50)  de  la 
vitesse  du  moteur,  un  capteur  (62)  de  la  charge  du 
moteur  et  un  circuit  de  commande  incorpore  dans 
ledit  dispositif  de  commande  (46)  qui  applique  un 
signal  de  commande  au  mecanisme  d'asservisse- 
ment  lorsque  lesdits  capteurs  indiquent  que  le 
moteur  fonctionne  au  mode  ou  aux  modes  pre- 
determines. 

5.  Moteur  a  combustion  interne  selon  la  reven- 
dication  1,  ou  ledit  mecanisme  d'asservissement 
comprend  un  moteur  a  vide  (120)  et  une  soupape 
de  commande  a  soienotde  (126,  128)  qui  relie 
seiectivement  le  moteur  a  vide  (120)  a  I'un  du 
conduit  d'admission  (100)  ou  d'une  source  d'air  a 
la  pression  atmospherique. 

6.  Moteur  a  combustion  interne  selon  la  reven- 
dication  4,  caracterise  par  un  ventilateur  (30)  qui 
induit  un  ecoulement  force  d'air  de  refroidis- 
sement  sur  les  surfaces  d'echange  de  chaleur 
dudit  radiateur  (26)  en  reponse  au  mode  de  fonc- 
tionnement  du  moteur  indique  par  les  capteurs  de 
vitesse  et  de  charge  du  moteur  (50,  62)  et  la  sortie 
d'un  capteur  (44)  de  temperature  dispose  dans  la 
chemise  (20)  du  fluide  de  refroidissement. 

une  pompe  (34)  qui  ramene  le  condensat 
liquide  du  radiateur  (26)  a  la  chemise  (20)  du 
fluide  de  refroidissement; 

un  conduit  d'admission  (100)  qui  conduit  a  la 
chambre  de  combustion;  5 

une  chemise  chauffante  (106)  disposee  autour 
d'au  moins  une  partie  du  conduit  d'admission 
(100)  et  qui  est  en  communication  avec  la  cham- 
bre  (20)  du  fluide  de  refroidissement  de  maniere 
que  la  vapeur  du  fluide  de  refroidissement  formee  to 
dans  la  chemise  (20)  du  fluide  de  refroidissement 
puisse  etre  introduite  dans  Iadite  chemise  chauf- 
fante  (106);  et 

une  soupape  (110)  interposee  entre  la  chemise 
(20)  du  fluide  de  refroidissement  et  la  chemise  is 
chauffante  (106)  pourcontroler  I'ecoulement  de  la 
vapeur  du  fluide  de  refroidissement  entre  la 
chemise  (20)  du  fluide  de  refroidissement  et  la 
chemise  chauffante  (106),  caracterise  en  ce  que  la 
soupape  (110)  est  commandee  par  un  mecanisme  20 
d'asservissement  (120,  126,  128)  et  par  un  dis- 
positif  de  commande  (46)  qui  repond  aux  con- 
ditions  de  fonctionnement  du  moteur  et  qui 
contrdle  le  mecanisme  d'asservissement  pour 
permettre  la  communication  entre  le  chemise  (20)  25 
du  fluide  de  refroidissement  et  la  chemise  chauf- 
fante  (106)  lorsque  le  moteur  fonctionne  et  un 
mode  ou  des  modes  predetermines. 

2.  Moteur  a  combustion  interne  selon  la  reven- 
dication  1,  caracterise  par  un  capteur  de  niveau  30 
(40)  dispose  dans  Iadite  chemise  (20)  du  fluide  de 
refroidissement  et  qui  est  agence  pour  detecter  le 
niveau  du  fluide  liquide  de  refroidissement  qui  est 
a  un  niveau  predetermine  choisi  pour  maintenir  la 
structure  chauffee  du  moteur  entoure  par  le  che-  35 
mise  de  fluide  de  refroidissement  surement 
immergee  dans  une  profondeur  predeterminee 
du  fiuide  liquide  refroidissement,  le  capteur  de 
niveau  controlant  le  fonctionnement  de  Iadite 
pompe  (34)  de  maniere  a  I'induire  a  pomper  le  40 
fiuide  liquide  de  refroidissement  dudit  radiateur 

45 

so 

55 

60 
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